PACAP Protects Against Ethanol and Nicotine Toxicity in SH-SY5Y Cells: Implications for Drinking-Smoking Co-morbidity.
The detrimental effects of heavy drinking and smoking are multiplied when the two are combined. Treatment modalities for each and especially for the combination are very limited. Although in low concentration, alcohol and nicotine, each may have beneficial effects including neuroprotection, their combination, instead of providing additive protection, may actually lead to toxicity in cell cultures. Pituitary adenylate cyclase-activating polypeptide (PACAP) is an endogenous 38 amino-acid peptide with demonstrated protection against neuronal injury, trauma as well as various endogenous and exogenous toxic agents. The aim of this study was to investigate whether PACAP may also protect against toxicity induced by high alcohol, high nicotine, or the combination of low alcohol and nicotine concentrations, and if so, whether this effect was mediated via PAC1 receptor. We used the neuroblastoma-derived SH-SY5Y cells and applied various colorimetric assays for determination of cell viability or toxicity. Results indicate that PACAP blocks toxicity induced by high alcohol and high nicotine as well as their combination at low concentrations. The effects of PACAP in turn were blocked by the PACAP antagonist (PACAP 6-38), indicating involvement of the PACAP receptor PAC1 and possibly vasoactive intestinal peptide (VIP) receptors in PACAP's protection. Moreover, no combined toxicity of low alcohol and low nicotine could be detected in calcium-free medium. These findings suggest possible beneficial effects of PACAP in preventing alcohol and nicotine toxicity and that calcium contributes to the damage induced by combination of low alcohol and nicotine in SH-SY5Y cells.